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ABSTRACT 



A vehicle back-up safety device comprising a sensing sys- 
tem for detecting the presence of an obstruction within a 
prescribed area behind the vehicle while a user is driving in 
reverse. In response to a signal from the sensing system 
signifying the presence of a an obstruction, a control means 
activates a pair of electrically-motivated plunger assemblies 
to force fluid into the vehicle's brake line system, thereby 
activating the vehicle's brakes. 

19 Claims, 4 Drawing Sheets 




35 



10/22/2002, EAST Version: 1.03.0007 



U.S. Patent May s, ms sheet i of 4 5,746,284 




10/22/2002, EAST Version: 1.03.0007 




10/22/2002, EAST Version: 1.03.0007 



U.S. Patent May 5, ms sheet 4 of 4 5,746,284 




FIG. 4 




10/22/2002, EAST Version: 1.03.0007 



5,746,284 

1 2 

VEHICLE BACK-UP SAFETY DEVICE when the vehicle transmission is engaged id reverse gear, 

uses a solenoid which is opcrativcly connected to the air 
brakes of the vehicle and automatically applies the vehicle's 
FIELD OF INVENTION brakes simultaneously with the audible signal Other sys- 

. „ . . . . . fc * „, 5 terns providing only audible alarm systems are illustrated in 
The invention generally relates to vehicle back-up safety ' ™ £ 5,797.673. issued Jan 10, 1989 and U.S. Pat 
devices and more particular y relates to a vehicle back-up P^No 4 ^ ^ R 

safety device having means for detecting the presence of an Z*v~Z? 
obstruction within close proximity to the vehicle and means Dombrowsia. 

for retarding or stopping the potentially dangerous move- Another automatic braking apparatus using ^wound 
meat of a iUorizS L vehicle having a hydraulic braking » generating and transniittmg means is shown n U.S. Pat No 

5.170.858. issued Dec. 15. 1992 to Guo-Juh Chen. The 
™ apparatus further comprises an ultrasound receiver, a driving 

BACKGROUND OF THE INVENTION motor means and a brake roaster cylinder. The sensing 

, j i j- uj-.ja^ ultrasound system is used to determine the proximity of fee 

As suburtia continues to grow and « land is subdivided ^™ s ™^ c Y etoM ^ venide0rob j ec ,i O c. te dio£t 0 »tof 
into ever-smaUer plots to J££ ^ user . s ^ „ ^ 

meat complexes and PopuUnon jtensrty ns« „„. 
ineaorabry creating a k* «** J^** £ 22, cfSe motor means and the brake miter cylinder 
tnamuin road *%^^-% s «f°™ »■ ~* enga/e the user's vehicle's braking system, forcing brake 

*7, K . J ^ ' Chen s automatic braking means is a secondary master 

nsks automobiles pose. der whkh . f msatedin ^ fashioo t0 me vehicle's 

A driver has great but limited control over his vehicle with ^ ^ 

respect to objects he can observe in front of his vehicle. * loon tn i™*th a n 

ocated bemud tos vehicle, makmg ddficult to ^ee objecU tte veUde ^ ^ 

located or moving in this area aswell as ob em moving into bacidng-up and automatically applies the brakes 

mis area while heis drmng. The dtfficulry may be com- ^,^^ P svaem . Aitou/detfgned for use on 

pounded when a driver is seated in. Ouckh.vkg ahlgh « ing a hydmulic bmkfg system, the device 

rear section, for example, a delivery track, garbage truck and „ ■ ""™s .J!. .„.._ k,. i....n,„.. ;„t„ th- 

the like. McreoveT because the driver's natural driving 30 ^^^^^ie^^L^ 

posiuonfacesto^^ j^-jj^--- SS^? 

children, unaware pedestrians, animals and other drivers v t tnn ^ 

may be located andmoving within this area in close prox- 33 U.S. Pat No. 4.407J38, issued Oct 4, 1983 to James 

imity to the moving vehicle and may be unaware of the Steel discloses another collision prevention system that uses 

potential danger the vehicle poses. A driver* s failure to stop pneumatic means to stop a heavy vehicle when a moving 

his vehicle may result in fatal consequences. object creates a hazard behind the vehicle moving in reverse. 

Accordingly, many attempts have been made to warn a «, The back up warning switch means for vehicles shown in 

drive; and/Tto assist a driver in avoiding collisions with U.S. Pat No. 3.409.874, issued Apr. 11. 1966 to Robert P. 

obstructions by providing means to sense the proximity of Bowler sounds an audible alarm when the vehicle is in 

objects to the vehicle, to determine the imminence of contact reverse only upon actual contact by a sensor with an object 

and either to notify the driver by signalling means or to Bowler estimates that six to ten inches stopping distance is 

retard the movement of the vehicle automatically. 43 sufficient for a vehicle moving in reverse at a slow speed. 

For example, the braking system taught by U.S. Pat No. The obstacle detection system for avebicle shown in U.S. 

Jll^s^MT^metoFr^slhricku^ Pat No. 5035315. issued Aug. 10. 1993toJa^R.Oierry 

an ultrasound sensing means to detect the proximity of * al. provides a self test of the ground and signds the 

objects tothe user's vehicle. Bricks system scans to me'rear P™ of significant objects in the .by an 

of ^vehicle only when the vehicle is in reverse. When an 50 audible alarm Neimer this systerr l"^*"^"™; 

object is detectedf the system utilizes a dual pressure accu- Pat No. 4,626,850, issued Dec. 2, 1986 to Young H. Chey 

mnlator to drive braking fluid into the vehicle's brake line. are designed speoficatiy tc^ a vdude ^ is in i^erse 

The dual pressure accumulator is assisted by compressed air gear when a moving object is detected to the rear of the 

which is injected into a central portion of the accumulator. vehicle. 

as well as by power steering fluid which is pumped into a 55 An auxiliary air brake system resrwnsivc to a detector 

forward portion of the aocurnulator. Both the power steering member is provided in U.S. Pat No. 4 .591 .019, issued May 

fluid and the compressed air exert pressure on a pair of 27. 1986 to Brian Fisher et al. The auxiliary system is used 

spring-biased pistons. In the event of a need to brake the in lieu of the existing braking system of a motor vehicle, 

vehicle, the power steering fluid and compressed air drive U.S. Pat No. 5278,764. issued Jan. 1 1 . 1994 to Haruhiko 

the pistons toward the rear of the accumulator, thereby 60 Hzuka et aL shows a system for monitoring and controlling 

driving the braking fluid out of the brake lines. Brick's the distance at which a vehicle follows another vehicle when 

apparatus requires the use of a vehicle having power steering the vehicle is moving forward. 

fluid. Despite the teachings of the prior art. a need still exists for 

U.S. Pat. No. 4,864298, issued Sep. 5. 1989 to Anthony an easily mountable back-up safety device for stopping a 

E Dombrowski discloses a driver alerting device which 65 vehicle having a hydraulic braking system when the vehicle 

provides an audible alarm when a target is located within a is backing up. Such a device should apply the vehicle's 

prescribed area behind the vehicle. The device, operable brakes in response to a sensing means which has detected the 
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presence of an obstruction within a specified range to the the vehicle for obstructions and a braking system in which 

rear of the vehicle and which threatens imminent contact electrically motivated plungers operate to effect braking of 

with the moving vehicle. the vehicle. A control means mediates between the two 

systems through an electronic switch in order to provide the 

SUMMARY OF THE INVENTION 5 braking system with electrical power in response to appro- 

Accordingly, it is an object of the present invention to V** the sensing system, 

provide a vehicle back-up safety device for stopping a Still referring to the schematic diagram shown in FIG. 2 

vehicle which is backing up when the presence of an the sensing system comprises an electric sensing device 8 

obstruction is detected within a specified range of the rear of connected to an electrical power source 2 through an c ec ; 

. v . hJrll . 10 tronic switch 4, such as a solenoid, a transistor or the like, 

me veniue. wired in parallel with a switch 3. Switch 3 is the standard 

It is another object of the present invention to provide a ^ f(Hmd in mc vchidc . s MsmissioD 5 which 

vehicle back-up safety device which brakes the vehicle by ^ ^ ^ of mc 

utilizing ; the hydraulic braking system already present 111 ^ g ^ Switch 3 ensures that the 

most vehicles. l5 scnsm g device ^ automatically engaged whenever the 

It is a further object of the present invention to provide a vehicle is in reverse. In this manner, power is supplied to 

vehicle back-up safety device which employs an electrically sensing device 8 only when the vehicle is in reverse gear. In 

generated signal for detecting the presence of an obstruction a sml pijfied alternative einbodiment, the switch 4 may be 

behind said vehicle. omitted and the sensing device 8 simply may be connected 

It is a still further object of the present invention to 20 in parallel with the reverse switch 3. Electrical power source 

provide a vehicle back-up safety device which may be easily 2 may be derived directly from the vehicle's electrical 

mounted to a vehicle. system, for example by patching into the vehicle's wiring 

It is an additional object of the present invention to harness, or may be derived from a separate battery, such as 

provide a vehicle back-up safety device which is economical a twelve volt battery. 

to manufacture, simple and durable in construction and 25 The sensing device 8 may be any of a number of con- 
effective in operation. vcntional sensing devices well known in the prior art. 
Additional objects, advantages and novel features of the including for example, infrared, laser or ultrasonic sensing 
invention will be set forth in part of the description which devices. Regardless of the chosen sensing mode, the sensing 
follows, and in part will become apparent to those skilled in means is characterized in having a transmitter for generating 
the art upon examination of the following specification or 30 and transmitting an object detection signal and a receiver for 
may be learned by practice of the invention. receiving a reflection of the object detection signal off of an 

obstruction. The range of me object detection signal may be 

BRIEF DESCRIPTION OF THE DRAWINGS determined by the manufacturer's method of construction. 

The present — • = fc — - - * aTh^ 

reference to the appended drawing sheets, wteran should be at least twenty-two feet, the distance the 

FIG. 1 is a environmental view of the vehicle back-up vchiclc wiU m oac sccond ^ fifteen n^s per hour, 

safety device installed in an automobile. However, the prescribed range may be extended to provide 

FIG. 2 is a schematic diagram of the back-up safety a larger monitored region, 

device of the present invention. <° ^ may be highly directional, as required by the 

FIG. 3 is an environmental top perspective view showing sensing mode, and generates and transmits an activating 
the relative placement of the electrically-motivated plunger signal to a control means 10 in response to receiving a 
assemblies of the present invention between a vehicle's reflected object detection signal Means also may be pro- 
brake master cylinder and brake lines. ^ vided to amplify the reflected signal An example of such an 

FIG. 4 is a cross sectional view of the present invention amplifying circuit is schematically shown in U.S. Pat No. 

taken along lines 4—4 in FIG. 3. 5.170.858 to Chen, numbered "22" in FIG. 1 thereof, and is 

FIG. 5 is a cross sectional view of an electrically- expressly incorporated by herein by reference. Notwith- 

motivated plunger assembly of the present invention show- standing this express incorporation, other operational arnph- 

ing in broken line the movement of braking fluid through the 50 fi*r arrangements may be used to provide an efficient signal 

Dluncer amplification means as is required by the chosen sensing 

means. 

DETAILED DESCRIPTION Referring now to FIGS. 3 and 4. the braking system 

The present invention relates to a vehicle back-up safety preferably comprises two electricaUy-motivated plunger 

device comprising a sensing system for detecting the pres- 55 assemblies 18, 18' situated in fluid communication with a 

ence of an obstruction to the rear of the vehicle while a user brake master cylinder 40 and brake lines 50. The brake 

is driving in reverse and a braking system for stopping the master cylinder 40 is a standard master cylinder used in 

vehicle. More specifically, upon the detection of an object conjunction with a most conventional hydraulic braking 

behind the vehicle, a sensing means generates an activating systems and comprises a body 41 having a cylinder cap 46 

signal which triggers a control means to switch an electronic 60 and a top filler cap 48. Master cylinder ball valves 42 control 

gate, thereby supplying electrical power to a pair of the conduction of braking fluid from the brake master 

electricaUy-motivated plungers and forcing the plungers into cylinder 40 via outlets 52 into brake lines 50 leading to the 

the vehicle's brake master cylinder to effect a braking of the vehicle's brakes. The plunger assemblies 18, 18* are fixedly 

vehicle connected between master cylinder 40 and brake lines 50 by 

In the schematic diagram shown in FIG. 2. the back-up 63 threaded engagement to the outlets 52 and brake lines, 

safety device comprises two systems, a sensing system in Cross sectional views of a single plunger assembly, here- 

which a sensing device operates to monitor a region behind inafter denoted "18" are shown in FIGS. 4 and 5. An 
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identically configured plunger assembly 18' as shown in and easily accessible to the driver. The override mechanism 

FIG 2 is specifically implied in the following description of may be configured to enable an electrical switch to he 

plunger assembly 18. Plunger assembly 18 comprises a opened at any point within the circuit joining the power 

plunger 26 having an upper end 26a attached to an exten- source to the solenoids, thereby breaking the circuit and 

sible plunger spring 24 having a lower end 26b. a plunger 5 disabling power to the plunger solenoids 36. Use of the 

solenoid 30 having an electrical connection 55 to power override mechanism may be required when a user desires to 

source 2. a hollow solenoid housing 34. a solenoid plunger Dac fc his vehicle toward a perceived obstruction which is 

cap 22 and a slide gate shutoff 38 having a squared "C- located within the prescribed range of the sensing means, 

shaped cross section having a compressible slide gate spring jj^ so ienoids 3* also are disabled when the vehicle is no 

39 disposed therein. Plunger 26 is configured with an upper 1Q longer ^ reverse C r when the sensing device 8 no longer 

flange 25a at its upper end and a lower flange 25* at its Iowa Steels an obstruction. 

end, said lower flange extending into said slide gate shutoff WheQ ^bled, the plunger solenoid 36 no longer moti- 

and contacting the proximal end of the compressible spring yatcs mc p i ungCT 26 downwardly and the plunger spring 24 

39. At the lower end 35 of the solenoid housing 34. a fluid then contract to pull the plunger upwardly, extending 

inlet 32 provides fluid communication between the master w . 39 and ni||ng mc slidc gatc ^ti 38. 

cylinder 40 and the plunger assembly 18. Similarly, a fluid Br fluW fa drawQ ^ of mc Ma 50 and back ^ 

outlet 31 serves as a fluid path from the plunger assembly 18 d housin ^ 34 releasing the vehicle's 
into the brake lines 50. In use, the lower end 35 of the 

solenoid housing 34 fills with braking fluid from the master \ *^ Mt *A « - w» t, nu ;„ 0 

and the fluid outlet 31. Similariy. a modularized pair of plungers may be 

Control means 10 preferably is connected to the power 23 ™^ for ^thin the talking fluid reservoir or 

source 2 through the sensmg device 8 When the control J^^JJJ necessary electrical connections for 

means 10 receives an activating signal from the sensing 1^ MJowids 

device's receiver, the control means closes a second elec- ™* ' , . .. ^„ u Q „. k~„ 

tronic switch 12 in order to provide the plunger assembly 18 While particular embodiments of the invention have been 

w^ de^cVpoweXmuTe power source 2. Activation of M described, it will be understood, of course, that the invention 

mfplun^ aTmbly motivate plunger 26 downwardly " is □<* limited thereto, andtbat 

whereby slid lower flange 25* exerts a pressure on said and variations can be ^dc Tn^Z ,^^ o *e 

compressible spring 39mereby motivating said slide gate variations are intended to fall within the scope of the 

shutoff 38 downward, in order to obstruct the fluid inlet 32. appended claims. 

The continued downward path of plunger 26 forces brake 3J What is claimed is: 

SeflridmtobrakelmesSO^ A vehicle back-up safety device connected to an 

taaking system and stopping the vehicle's movement electrical power source for automatically gating the 

™ ™ 8 y ' . , ttn nf th _ w „„ t hydraulic brakes of a vehicle upon detection of an obstnic- 

Id operation the J^*™" Z*^*V™^™*^teYdudc.te^ 

mvenuon functions tn the following When Ihe user brakVmastcr cylinder containing a braking fluid 

engages his vehicle m reverse Z™^**<*™* 40 Sd bring in fluid cornmunication with the vehicle's brake 

thereby supplying electrical power from power source 2 to ^ 

electric sensing means 8. The sensing device's transmitter lmes. comprising: 

generates and transmits an object detection signal to a (D • casing system for sensing the presence of said 
prescribed area behind the vehicle. Preferably, the transmit- obstruction, said sensing system bang electrically con- 
ting signal is an infrared signal although as discussed above, 45 nected to said electrical power source and comprising 
any conventional sensing device may be utilized in the a transmitter for generating and transmitting an object 
Zent invention. An obstruction located within the pre- detection signaJ land a receiver for receivmg a reflection 
scribed range of the signal will partially reflect the object of said object detection signal and for generating and 
detection signal to the sensing device's receiver. The transinitdng an activating signal; 
receiver generates an activation signal which is subject to 50 (2) two dectricaUy-motivaled plunger assemblies in fluid 
amplification and which is received by control means 10. cornmunication with said brake master cylinder and 
In response to the amplified activation signal, said control said brake lines, each of said plunger assemblies corn- 
means 10 closes second electronic switch 12 thereby sup- prising: j 
plying electric power to each plunger assembly 18. 18. Once (a) a plunger having an upper end attached to an 
each plunger solenoid 30 is activated, the plunger assembly 55 extensible plunger spring and a lower end; 
motivates plunger 26 downwardly. As a consequence of this (b) a plunger solenoid electrically connectable to said 
downward movement, the plunger applies a pressure to the power source; 

braking fluid in the lower end 35 of the solenoid housing 34 (c) a hollow solenoid housing having a fluid inlet at its 

and causes the slide gate shutoff 38 to block the fluid inlet lower end for providing fluid [communication with 

32. As the plunger continues its downward movement slide a *e brake master cylinder and having a fluid outlet at 

gate spring 39 is compressed and braking fluid is farced into its upper end for providing fluid cornmunication with 

the brake lines 50 of the vehicle, thereby retarding and said brake lines; 

stepping the vehicle. (d) a solenoid plunger cap; and 

The back-up safety device of the present invention option- W a slide gate shutoff configured to engage the Iowa 

ally may be provided with an override mechanism 6. Such 65 end of said plunger; 

an override mechanism may be in the form of a button, (3) a control means connected to said electrical power 

physical switch or similar device located within the vehicle source and responsive to said activating signal from 



10/22/2002, EAST Version: 1.03.0007 



5,746,284 



8 



said receiver, said control means being configured for 
switching an electronic gate in response to said acti- 
vating signal to provide electrical power to and to 
activate said plunger assembly. 

2. The vehicle back-up safety device in accordance with 5 
claim 1. wherein said vehicle further comprises a standard 
reverse switch and wherein said sensing device in connected 

to said power source by means of an electronic switch. 

3. The vehicle back-up safety device in accordance with 
claim 2, wherein said electronic switch is wired in parallel 10 
with said reverse switch such that said sensing device is 
automatically engaged whenever the vehicle is engaged in 
reverse gear. 

4. The vehicle back-up safety device in accordance with 
daim 1. wherein said sensing device is connected in parallel 15 
with said reverse switch 

5. The vehicle back-up safety device in accordance with 
claim 1 , wherein said electrical power source is derived from 
the vehicle's main electrical system or from a separate 
battery. » 

6. The vehicle back-up safety device in accordance with 
claim 1. wherein said sensing device is selected from the 
group consisting of infrared, laser and ultrasonic sensing 
devices. 

7. The vehicle back-up safety device in accordance with 25 
claim 1, wherein said activated signal is amplified. 

8. The vehicle back-up safety device in accordance with 
claim 1. wherein said plunger assembly further comprises a 
compressible slide gate spring disposed within said slide 
gate shutoff. » 

9. The vehicle back-up safety device in accordance with 
claim 1, wherein said plunger is configured with an upper 
flange at its upper end and a lower flange at its lower end, 
said lower flange extending into said slide gate shutoff and 
contacting the proximal end of said slide gate spring. 35 

10. The vehicle back-up safety device in accordance with 
claim 9, wherein said activation of said plunger assembly 
motivates said plunger downwardly whereby said lower 
flange exerts a pressure on said compressible spring thereby 
motivating said slide gate shutoff to obstruct said fluid inlet, 40 
and whereby said lower end of said plunger forces a brake 
line fluid into said brake line through said fluid outlet to 
activate the vehicle's hydraulic brakes. 

11. A vehicle back-up safety device connected to an 
electrical power source for automatically activating the 45 
hydraulic brakes of a vehicle upon detection of an obstruc- 
tion within a prescribed area behind the vehicle, the vehicle 
having a brake master cylinder containing a braking fluid 
and being in fluid communication with the vehicle's brake 
lines, comprising: so 

(1) a sensing system for sensing the presence of said 
obstruction, said sensing system being electrically con- 
nected to said electrical power source and comprising 
a transmitter for generating and transmitting an object 
detection signal and a receiver for receiving a reflection 35 
of said object detection signal and for generating and 
transmitting an activating signal; 



(2) two electrically-motivated plunger assemblies in fluid 
communication with said brake master cylinder and 
said brake lines, each of said plunger assemblies com- 
prising: 

(a) a plunger having an upper end attached to an 
extensible plunger spring and a lower end. said upper 
end having an upper flange and said lower end 
having a lower flange; 

(b) a plunger solenoid electrically connectable to said 
power source; 

(c) a hollow solenoid housing having a fluid inlet at its 
lower end for providing fluid communication with 
the brake master cylinder and having a fluid outlet at 
its upper end for providing fluid communication with 
said brake lines; 

(d) a solenoid plunger cap; and 

(e) a slide gate shutoff having a compressible slide gate 
spring disposed therein, said lower flange of said 
plunger extending into said slide gate shutoff and 
contacting said proximal end of said slide gate 
spring; 

(3) a control means connected to said electrical power 
source and responsive to said activating signal from 
said receiver, said control means being configured for 
switching an electronic gate in response to said acti- 
vating signal to provide electrical power to and to 
activate said plunger assembly. 

12. The vehicle back-up safety device in accordance with 
claim 11, wherein said vehicle further comprises a standard 
reverse switch and wherein said sensing device in connected 
to said power source by means of an electronic switch. 

13. The vehicle back-up safety device in accordance with 
claim 12. wherein said electronic switch is wired in parallel 
with said reverse switch such that said sensing device is 
automatically engaged whenever the vehicle is engaged in 
reverse gear. 

14. The vehicle back-up safety device in accordance with 
claim 11. wherein said sensing device is connected in 
parallel with said reverse switch. 

15. The vehicle back-up safety device in accordance with 
claim It, wherein said electrical power source is derived 
from the vehicle's main electrical system or from a separate 
battery. 

16. The vehicle back-up safety device in accordance with 
claim 11, wherein said sensing device is selected from the 
group consisting of infrared, laser and ultrasonic sensing 
devices. 

17. The vehicle back-up safety device in accordance with 
claim 11, wherein said activated signal is amplified. 

18. The vehicle back-up safety device in accordance with 
claim 1, further comprising an override mechanism. 

19. The vehicle back-up safety device in accordance with 
claim 11. further comprising an override mechanism. 
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